(43)&|flS 7^5^(1993)11^ 2 B 



(51)Int.Cl. ' 




F I 




C04B 35/44 








35/50 








HOIS 3/16 


8934-4N 












aSaj* ^Sf* liS5liiS©!»l (^6M) 


(21)fflSIS^ 


i|*gH¥4- 91150 


(71)Uil«A 


000170716 












4^1992) 4 MlOB 












^ r Tsx.^ 






















(72)I8W# 
























(74)ttaA 


#3i± 'J^« J$ 



(57) [g*«3l 

«3!)si~5 0m' /g^th'5~ 1 0 Om' /g©Al, 
0. SWY, 0, "y^if-YTxmimCT. T 

i 5c^$ 1 lilil±^*a L. ^e.tei6ijgaj|flJi:bTL i. 
O, Na, O, MgO, CaO, S i 0, (OmihlH^ii- 
*^ iaoi®-&ttt5 0~1 0 0 0 Oppm, X2fflW 
±CO:®^t:{i 50~20000pp mcofifgfflT-gRjD bT 
rli^fifiJgU. -^O^l 6 0 0~1 8 5 0" CCDiaKKiJ: 



( 2 ) 

1 

Ltnmm 1 ] $i6jK 9 9 . 9 sa%w±T-tn-?ncott 

^E«f4il~5 0m' /g^itK5~i 0 Om' /gfflA 

Li, 0, Na. 0, MgO, CaO, S i Oi CD®^b 
<\^m^^. l|l®i^^{Ctt5 0~1 0 0 0 Oppm. X 
2 lit:;±0®^{c{i 50~20000pp mO|5H-r-iS 
AabTtSflgfiEJgU -tcomi 6 0 0~1 8 5 0" CCD® 

[00 0 1] 

Al. 0,, i:bT«^tn-52Wfl3bfe'f h'J>>A ■ 7 
^l/^^^zi^^A • Y '^'S'S.^yfyL (YAG) ©iS 

[0 0 0 2] 20 

Nd^ Ho^o^V;}'^ h'7c^4«liiau ^335;i/>c 
[0 0 0 3] YAow— tftt, miiaytmi^xtimmm& 

[0 0 0 4] *fcNdm©^5fc5c^®^AP. «?IJ^KT 
BS^fffitbTJfSffl^n, Er. Komh^m^^i)^X 

[0 0 0 6] C10*MS*-&fiE^Sli^K:. J*ifga*W 

-t?&acri:, WflK®aEtf*<)2 0 0 O"C^f0Sii b. 
WffijiSKA^O. 2~0. 3mm/hri:iBg«)Tjl<> SI 40 

jg3;^h:Ri5Si3Si^iffl*»**»!3f iracifcx sis i sic 

[0 0 0 6] oS^. asjYAG-fe^^ •;/i?;^O^j5!6ifei; 
bT, - 2 6 4 9 6 3^ft$B. #M 

3F2-2 8 3 6 6 3^f^|fi<cg3^^n-t:v^5As, ch.^ 

itmm^m^mK <t ») b* < t 5. 

[0 0 0 7] 50 



!|#M5p5-2 8 6 7 6 1 

2 

fls^iCTWY. Al, o,,xmtizmm 

^bbfcYAG-b5 5 §111^— tfl8*7n?S* 
j^Sa bfeSB^YAG-b^ ^ 'i'i'J^&iWajWIi^tCiSljit- 
[0 0 0 8] 

? >7^?;^cD^fiK«H:, 9 9, 9Sfi%Jii±©SS8ffiSW 
b^ *>oB E TasK J: ►)ffliJ«bfc-tii-enoib«ia«*« 

l~5 0m' /gStF5~10 0m' /gT-feSAl, 

o. Rz>'Y, o> t^^t:Y AQmmsLmt.^^ ^"jwm 

AQb. ^e.lC^iigSb^JfcbTLi, Ox Na, 0^ Mg 

o. CaO. sio. (Dmihmm.^&. imcom-^iztt 

5 0~1 0 0 0 0ppmx X2fHy.±®J®^tCtt5 0~ 
2 0 0 0 0 ppmO|5fflt?SSADU Clix*7}?f h 

'&;aJ:5{c:jEi)<iMU *e.K:cfflfi£MftS: 1 6 0 0-1 8 
5 0" C®»3S58fX, 7X3R3tf^*. ifcttlO 'Tor 
r J^J^±®^STfc*iV^T«lfil^■^- a C fc fc J; o -Cf)83Bfl«I 
^i^j$b:&. 
[0 0 0 9] 

[f^^] ^Ic^qSti:, fiIE«:»&l!£2ltfitaSS[<0A 1, O 

, > Y, O, i^^i:m^\ ^>^^ h-7U^JRt>-Crx T 

XTb^m^^mau s^izmissumtvx Lit o. 

Na, 0, MeO, CaO. S i 0, ®l8^btlJ5fe^* 1 

aiil±j3S*D b. Sttfelilf'fT-^ ^fi£SfT^ o C i: ic: J: o 

(cEfflfrattti?&^-ri;vNd«mt«^v>T^fiKbfc. 

[0 0 1 0] Al. 0. . Y, 0. i|f&**YAGiSfffit 
Wa-rai:^. 5>;J'- h*7Cl^fiK^*jSADl-5«-&f±Y 
, O, (D—mt:. iJfcCr. T i7C?RJSK^S:«liiD-rS» 
^{r{±Al. O. CD-gl5:fegtfet-a, «^AntC|^bTtt, 

j5Si?ig, sBse^^cDJSj^, T^i/a^i^-hN mitmmM^ 

{::<t-=>Tfi)f^fl5'KtCfi£fl^-r-5, »:(,nT-1 6 0 0-185 
o-coffljKts-i oo^M. KISj!/:^, 7jC5g:tf;^4'> 

HP^H I P■^^aSi■r5C:i:{CJ:oTt.3M«©^l/^^ 
«BJK Y A G-b ^ 5 na . 

[0 0 11] f^trn'^t^ta^mnxh^Ai 

1 0. , Y, 0, !|!&**«SJ!S*b:&A'e.«fe«e*«Jiff bT 
V^<*^ S^afCY, All O, A«^J6S,bx ^O^YAl 
0.*s^fiKU »^^■c•c:0YAlO. *SS?^t«Al, 



( 3 ) 

3 

ffl-rsY, 0, !t&*®tt;*®«B:Ai, 0. omz^rsk 

1, O, O. B:T?SS;eitftiiKt4A«M<, Ja-:3lt 

ffiltAJT*J5t-?Sfc4&, Al, O, f(±l~BOm' 
/ff, Yi O, -ettSo-l 0 Om' /gJOJffl^TftS. 

[0 0 1 2] Sfe. ^liSfltl^JhUTLi, O. Na 
. 0, MgO. CaO. SiO, fiE^-SMAQ-rafSC 

a. Ca, Si'^3^>{±Al-Y3^■>i:, Li'f;t>f±Y 

!|*a<]'RfissfaTar-a-5®igK:ttSi6«v''« bA»u m<?f 
cDSj&«'f2r>*Ai^Yfc»ai-rntf, issi*ia5of^ 

s. ^(Dtmmmit. ai, YAsif?iii»J3fiiiiT- 

if«:<«ta. :g<4:«It»±. lffllii;4(ffi, 2«i:4ffi, 1 

^ffi^:2^Bs^>*4^^B^D«a-&■B•4^si*b^,^. Jii.±j;t), im 

®^^i|^S5S'J&ffl^/^■5:©^5 0~l OOOOppm, Sft: 
2 a^L:Jt±CD:%^ SO-^BOOOOpp mCDf^ffiCO^ 40 



5-2 8 6 7 6 1 

4 

mb, ^^JliB!)^|lJi:bT^&^bfc5c3)^a:^ U-iT^m 

^*$*-r, Al. Yi:egi-c-§s*)ffl{riia?>tii.. m 
^fijii.±$^]!iDbfcJs^t{±s n?f^fp\cmmnii'^tii 

b&Dx *feSmfii^!K^*i@cib-C^JS-*^lffiimi:«c 
[0 0 131 

mmmi ai, o, \ y, o, ^*x^*i.®«9*4-&s 

^i/T^i/rj— ;i/3 0 0 c c. $^){cT;^$:^5^t-;^5 0 0 

^?&^*0b. ^(^icmt^mmiiLXLi, O. Na 
. O. MgO. CaO. SiO. ifeiSiPU 2 4B#rail 
^bfe. S-&bfe«95fe*5 0 OmmHg®«5iETTffi«l 
b, |g«lbfc»*S:?L8*T-6<S?fi^bfc. 
[0 0 14] c:tDii®**K@5 Omm^ iS^ 1 5 mm® 

0 0 kg/cm' T-fiKJBbfe. 

[0 0 15] c:cDJ^JK<i(i*m^*FtXtv. 1 0 0*C/h 
rT?#©U fl(f^iaKt-t:5S#Pa*Sl^m. 10 0-C/h 
rT-J^iPbfc. ff^.nfc«aie«:l4ieSl 5mm. 1 
mmffliSsisjUiiDXbfc. ISJ^fflMHtt 1 /zm«D#^^i»* 
> F-<.— ;^ h k: J: t) iRffltt±Jf b&. 

[ 0 0 1 6 ] ^ 1 C^rieSEflai 1 ~ 1 8 tt, SfiJK 9 9 . 

9 9aa%®Ai, 0. > Y, o.«&*®mfi)4it^4 

2. 9:57. 1 (1-'feto-^^;i'ttT-5 : 3) h-t^Z. 

*pbfe*i®fc. mm^mkiX^Xs li, o. wa, o. 

MgO. CaO, SiO. ©-|iW±*#l1=^*®«5H 
|*IT-miOU Al, 0. , Y, 0. !|»*®Jfcl6ffla*^ 
n-^-^vZ-^SOm' /gx 5-1 00m' /g®«SHT? 

^a^-a-fct)®. *fc. jftjSMgf* 1 6 0 o~i 8 0 0 

tt. 5>^'^h-7C*SVCr. TiTcSlfcb-CNd. H 
o, Tm^bVC ^®^y*gattb•rv^S4«, ffeffl«S*n^H 

[0 0 171 

[SI] 



( 4 ) 



8 6 7 6 1 

6 







3 




f2 




ON 






O 
OO 








m 




O 
oo 












v\ 


>n 


•>*■ 




»n 


m 












m 














K 




«H 




IS 












n 






W 


&\ 


HI 




M 


eg 

|s 


in 
















in 




















m 


1 




S 


i 


s 




8 


§ 


8 






i 


8 

t— » 


8 


O 

o 


8 


8 


8 


ll 


§ 

*-< 






o 

oo 


S 


8 
















S 

1-1 

8' 


8 

oo 
»— 1 

i 


§ 

8" 




i 


w 
1 


o 

a 




i 








8 




o 

§ 


1 


o 




s 

CO 

i 


a 


d 


8 


CO 


s 

ha 

ClO 


if 


o 


O 


o 


p 




p 


P 




O 




o 


O 
CN 




o 




O oo 

. O 
p 


O OO 

• O 
p 

NO 


O oo 

o 


s 












2: 






T3 






z 


S 
.I" 


S 














m 
rJ 


o 


8 










5Q 


CS 












to 


Ol 








oo 






oo 


oo 


OQ 


oo 




oo 


oo 




oo 


oo 


OO 


oo 


DO 


00 






CM 












oo 




O 






CO 






to 







its 



n m-e 02ii5^ *J 8 0 % t- Sfe -3 fc. 
[0 0 18] a2fc7i^^hb«E««|l~l 4I±. rffflSeOAl 

, 0, . Y, 0, (ttmmmo. 5m' /e. 2m 

' /ff) ^figfflbfeJ®^. Al, 0. fe5V>t± 



. 0, MgO. CaO. SiO, *«SAaUfcli&^©i^« 
*s **:iftl*ii*®H[*l©Al, 0. X Y. 0. «&5fet 
Li, 0. Na, 0, MgO, CaO. SiO, ^iS* 

[0019] tmm 1-13 tt*ftlf6©StC*V>-C 5II# 



[0 0 2 0] 



( 5 ) 



iRfM^p 5-2 8 6 76 1 
8 



1 



[1^2] 



8 



in 



8 



8 



CO 



CO 



8" 



oo 



to 



in 



or 



s 



m 



i:'*.f,A^©!ii9**S!|tf^FSt*«Sffl^1-©ib«Sj||©*&*4ffl a> O. MgO. CaO. S i 0. 4jSiitaobT*)3j§5^ 



9 

0. CaO, SiO. cD®ADS)bs!t^t^:tt5|<46HWT®Jl 
[0 0 2 1] 

[0 0 2 2] ( 1 ) t;i/3+-> K-^^*i5tffi^®ISSSt:-*> 
o n ;^ h W c iis« % MjC ffi s l&^te^jES t) i: -a- 



5-286761 

10 

[0 0 2 3] (2) m^i\tz^m9i^^m\i\.timm-'3i 
[0 0 2 4] ( 3 ) f, nfc#fi7tfs b tzmmtt 

[0 0 2 5] {4) summBiii'imitttimrjiZ-b^s. 



[#MMIE$] 

[*itBS] ¥fiE4^6H3B [0 0 0 71 

[^MffllEl] CIBB8*s)!l¥J*LJ:di:-r5Si!ja] *«ra*«S?ife-r'<SSS 

[ffllE^f^JlS^] 0 0 0 7 ilg^i:lllg^fca^itJ-:(±CD3fe^fl<]iNrtt:fe;tf-S»fea 



-Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 05-286761 
(43)Date of publication of application : 02.11.1993 



(51)lnt.CI. 




C04B 35/44 
C64B 35/50 
HOIS 3/16 




(21)Application number : 


04-091150 


(71 )Appl leant : 


: KUROSAKI REFRACT CO LTD 


(22)Date of filing : 


10.04.1992 


(72)lnventor : 


KINOSHITATOSHIYUKI 








IKESUE AKIO 
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SOLID LASER 

(57)Abstract: 

PURPOSE: To find out a means to relatively simply manufacture a transparent YAG ceramic 
being of excellent quality at the optical properties by adding various laser light emitting 
elements. 

CONSTITUTION: One or more kinds among a lanthanide element and Cr, Ti elements are 
added to the AI203 and Y203 powder whose purities are &i99.9wt.% and respective specific 
surface areas are 1-50m2/g and 5-1002/g and the oxide components of Li20, Na20. MgO, 
CaO and Si02 as the sintering auxiliaries are added in the range of 50-10000ppm if one of 
them is used or in the range of 50-20000ppm if > two kinds are used, and they are kneaded 
and compacted and then fired at 1 600-1 850°C. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] 99.9 % of the weight or more of purity - each specific surface area ~ aluminum 203 of 1- 
50m2 / g, and 5-100m2 / g And Y2 03 To powder A lanthanide and Cr, and one or more sorts of Ti 
elements are added, and it is Li2 O, Na2 O, and MgO, CaO and Si02 as sintering acid further. An oxide 
component In the case of one sort, in the case of 50-10000 ppm and two sorts or more, add in 50-20000 
ppm, and kneading shaping is carried out. A manufacture method of polycrystal transparence yttrium 
aluminum garnet ceramics for solid state laser by calcinating with temperature of 1600-1850-degreeC 
after that. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention has the garnet structure suitably used as a laser oscillation 
element, and relates to the manufacture of the yttrium aluminum garnet ceramics (YAG) as which a 
chemical formula is expressed as Y3 aluminum 5012 and which carried out the rarefaction. 
[0002] 

[Description of the Prior Art] As an element which participates in luminescence, YAG adds lanthanides, 
such as Nd and Ho, and becomes possible [ oscillating a laser beam ] by single-crystal-izing with a 
Czochralski process, a floating zone method, or a Bridgman method. 

[0003] Since, as for an YAG laser, a laser beam [ short / as 1 .06 micrometers / luminescence wavelength 
and high power ] is obtained by oscillation wavelength changing with alloying elements, especially Nd 
carries out wavelength conversion cutting of the light source for fiber branching, or various materials, 
welding, anneahng, and in recent years using an SHG element, and is used for micro processing, a laser 
knife, etc. 

[0004] Moreover, since addition of luminescence elements other than Nd, for example, Tm, is applied as 
medical application, especially an object for ophthalmology since luminescence wavelength is about 2 
micrometers, and Er, Ho, etc. can perform a long wavelength oscillation, the application to the object for 
a communication link, a laser radar, etc. is progressing. 

[0005] When compounding this single crystal, the iridium crucible used for the equipment which raises 
a single crystal, or training is very expensive, Various problems ~ training temperature needs about 
2000 degrees C, and training speed is very as slow as 0.2 - 0.3 mm/hr, and only what has around 
[ small ] 50mm is obtained for the path of that a manufacturing cost and production time start too much, 
that only one single crystal rod is obtained to one equipment, but productivity is low, and a single crystal 
rod exist. 

[0006] In recent years, as a synthesis method of the transparence YAG ceramics, although indicated by 
JP,1-264963,A and JP,2-283663,A, these must compound the end of composite powder with a 
complicated wet method, and have a problem in respect of a manufacturing cost. 
[0007] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention should solve has 
the gamet structure suitably used as a laser oscillation element, and a chemical formula is to find out a 
means to manufacture comparatively simply the YAG ceramics which is expressed with Y3 aluminum 
5012 and which carried out the rarefaction, and the transparence YAG ceramics which added various 
laser luminescence elements. 
[0008] 

[Means for Solving the Problem] A synthesis method of transparence YAG ceramics of this invention 
aluminum 203 each specific surface area of whose which has 99.9% of the weight or more of purity, 
and was measured with a BET adsorption method is l-50m2 / g, and 5-100m2 / g And Y2 03 Weighing 
capacity of the powder is carried out so that it may become near the YAG presentation. A lanthanide and 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/6/2004 



Page 2 of? 



Cr, and Ti element component are added to this. As sintering acid further Li2 O, Na2 O, and MgO, CaO 
and Si02 In the case of one sort, an oxide component 50-10000 ppm, In the case of two or more sorts, it 
adds in 50-20000 ppm. This with a pot mill etc. Moreover, after mixing, It cast so that it might become 
the purpose with one shaft or a****** press, and said purpose was attained by calcinating this molding 
object further in oxygen gas of 1600-1850-degreeC, and hydrogen gas, and xinder a vacuum of 10 to 1 or 
more Torrs. 
[0009] 

[Function] This invention is aluminum 203 of proper purity and specific surface area, and Y2 03. Using 
powder, a lanthanide and Cr, and Ti element component are added, and it is sintering acid further. Li2 
O, Na2 O, and MgO, CaO and Si02 By adding one or more sorts of oxide components, and 
compounding under fitness conditions, the transparent high density sintered compact with which the 
laser oscillation function was added could be obtained, and this high density sintered compact was 
completed based on the knowledge that the engine performance which is equal to the conventional 
single crystal material is shown. 

[0010] aluminum 203 and Y2 03 the case where a lanthanide component is added when carrying out 
weighing capacity of the powder to a YAG presentation Y2 03 a part - moreover ~ the case where 
Cr and Ti element component are added - aluminum 203 A part is replaced. Although salts, such as a 
sulfate and a nitrate, an alkoxide, and oxide powder can be used on the occasion of addition, it is not 
limited especially about the addition method to apply. An organic solvent or distilled water, such as 
alcohol, are added to this combination, and it mixes in a pot mill. This mixed powder is dried under 
reduced pressure or ordinary pressure. The obtained uniform mixed powder is fabricated in a 
predetermined configuration with **** presses, such as between a 1 shaft press or the cold, etc. 
Subsequently, the highly transparent high density YAG ceramics is obtained also by processing by HP 
or HIP depending on the case by calcinating in oxygen gas, hydrogen gas, or a vacuum at the 
temperature of 1600-1850 degrees C for 5 to 100 hours. 

[001 1] aluminum 203 which is a start raw material during sintering in this invention, and Y2 03 
Although sintering advances while powder reacts, it is Y4 aluminum 209 to the beginning. It generates, 
YA103 generates after that, and, subsequently it is this YA103. aluminum 203 which remains It reacts 
and, finally is set to YAG. It is YA103 which shows an anisotropy optically to the cuhnination of 
sintering in this sintering process when the reactivity of use powder is low. It remains and the 
transparency of a sintered compact is reduced remarkably. Especially at this invention, it is Y2 03. Y2 
03 which it has become clear that powdered reactivity is important and is applied A powdered specific 
surface area is aluminum 203. It is desirable to set up more than twice [ about ]. moreover, a reactant 
field to aluminum 203 Y2 03 although a larger thing has a more desirable specific surface area, if 
specific surface area is raised with a degree of sintering sufficient as much as possible too much ~ the 
powdered surface ~ description ~ especially ~ the moisture in air, and reaction with carbon dioxide gas 
since pack density falls too much when changing and creating a green compact ~ aluminum 203 **** — 
l-50m2 / g, and Y2 03 **** - 5-100m2 / g is suitable. 

[0012] Moreover, it is Li2 O, Na2 O, and MgO, CaO and Si02 as sintering acid. Although salts, such as 
a sulfate and a nitrate, an alkoxide, and the oxide powder itself can be used in case a component is 
added, it is not limited especially about the addition method to apply. While these sintering acid carries 
out grain growth of the particle in a sintered compact a little, it is effective in promoting removal of the 
material in which the optical anisotropy mentioned above is shown, and can shorten firing time by 
addition of these sintering acid. Na, calcium, and Si ion do not become the factor which it does not exist 
as a foreign matter in a sintered compact, therefore reduces an optical property since aluminum ion and 
Li ion can replace Y ion and Mg ion by both. However, if the ion with which charges differ is replaced 
by aluminum or Y, since the charge balance inside a crystal will collapse, in order to maintain the 
balance, a lattice defect occurs inside a crystal. Since this defect is a defect smaller than the wavelength 
level of light to Haruka, compared with macro-defects, such as a grain boundary and pore, the effect 
affect an optical property is quite small, but if a certain field is exceeded, the coloring to a crystal and 
the effect on the crystal field (base material: host) which carry out laser Ixuninescence will come out. 
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Moreover, if Li and Na prepare the amount in which they add divalent and Si to aluminum and Y being 

[ the valence of this sintering acid ] trivalent, respectively since univalent, and Mg and calcium are 
tetravalence and maintain charge balance, most above problems will be lost. Specifically, combination 
univalent, divalent [ tetravalence and divalent ], univalent [ tetravalent and univalent ], divalent, and 
tetravalent is desirable. As mentioned above, what is necessary is to consider as the addition of the range 
of 50-20000 ppm in the case of 50-10000 ppm and two kinds or more, and just to make it become 
suitable charge balance, when using one sort of sintering acid. However, the element specified as 
sintering acid is restricted to what can be replaced by aluminum and Y excluding d and f electrons so 
that it may not have a bad influence on a luminescence element in the case of laser oscillation. When 
more than the specified quantity is added, it becomes the factor which the quality of an additive 
deposits, and abnormality grain growth is caused [ factor ], and it becomes [ factor ] an uneven 
organization, and reduces optical property all over a grain boundary, and when there are few additions, 
the effect cannot fully be demonstrated, but an addition is limited to the above-mentioned range. 
[0013] 

[Example] aluminum 203 and Y2 03 each powder - total amount the weighing capacity of lOOg - 
carrying out ~ the inside of a pot mill — powder and each ethyl alcohol 300cc - further - alumina-balls 
500g — putting in — this ~ a lanthanide and Cr, and Ti element component — adding — further — as 
sintering acid - Li2 O, Na2 O, and MgO, CaO and Si02 It added and mixed for 24 hours. The mixed 
powder was dried under reduced pressure of 500mmHg(s), and the dry powder was lightly re-mixed 
with the mortar. 

[0014] It is the moulding pressure of 1000kg/cm2 after temporary shaping and by the rubber press to a 
tablet with a diameter [ of 50mm ], and a height of 15mm about this powder. It fabricated. 
[0015] This Plastic solid was put into the electric furnace, the temperature up was carried out by 100 
degrees C/hr, and it cooled by 100 degrees C/hr after 5-hour baking at predetermined temperature. The 
obtained sintered compact was processed into the sample with a diameter [ of 15mm ], and a thickness 
of 1mm. Both sides of a sample carried out mirror plane finishing with 1 -micrometer diamond paste. 
[0016] The examples 1-18 shown in a table 1 are aluminum 203 of 99.99 % of the weight of purity. To 
what added the lanthanide or Cr element component on the basis of setting the presentation ratio of 
20Y3 powder to 42.9:57.1 (namely, a mole ratio 5:3) As sintering acid, it is Li2 O, Na2 0, and MgO, 
CaO and Si02. More than a kind is added within a patent claim, aluminum 203 and Y2 03 The thing 
which fluctuated a powdered specific surface area in the range of 2-5 0m2 / g, and 5-100m2 / g, 
respectively and the thing to which sintering temperature was changed to 1600-1800 degrees C, and the 
result to which the firing environments was changed further the inside of oxygen, hydrogen, and a 
vacuum are shown. In addition, although only Nd, Ho, Tm, and Cr were indicated as a lanthanide and 
Cr, and a Ti element, the equivalent result was obtained also in other quality of an additive here. 
[0017] 
[A table 1] 
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When the YAG single crystal by which example marketing of a comparison is carried out was cut down 
in the same sample size and permeability was measured after double-sided polishing, permeability with 
a wavelength of 700nm was 80%. 

[0018] the examples 1-14 of a comparison shown in a table 2 - commercial aluminum 203 and Y2 03 
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the case where powder (specific surface area of 0.5m 2 / g, 2m2 / g) is used — or aluminum 203 Or 
Y203 That one of whose powder is outside a claim, To this, moreover, Li2 O in a claim, Na2 O, MgO, 
CaO, Si02 As a result of being the case where it adds, it is aluminum 203 in a claim, and Y2 03. It is 
Li2 O, Na2 O, and MgO, CaO and Si02 to powder. The result of the addition ****** case besides a 
generic claim is shown. 

[0019] In sintering temperature, the effect of each component which is data and was added as sintering 
acid of having held the example 14 of a comparison for 100 hours for 5 hours serves as a difference of 
permeabihty, and the examples 1-13 of a comparison are shown. 
[0020] 
[A table 2] 
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Since powdered reactivity is low, many phases which show optical anisotropy exist in a sintered 
compact, and, for this reason, an example article has low permeabihty, when a commercial YAG single 
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crystal and the permeability of an abbreviation EQC can be appeared and powder with a small specific 
surface area is used, or when one of powder uses the powder of the specific surface area besides a claim. 
Furthermore, it is Li2 O in a claim, Na2 O, and MgO, CaO and Si02 to this combination. Even if it 
adds, the improvement in permeability is not found. Moreover, Li2 O, Na2 O, and MgO, CaO and Si02 
When an addition was below a claim, the effect of promotion of sintering was not seen, but the quality 
of an additive deposited all over the grain boundary, and when there were many additions, abnormality 
grain growth took place and permeability became low at reverse. 
[0021] 

[Effect of the Invention] The following effects can be done so by this invention. 
[0022] (1) Don't need the powder composition by the wet method expensive in cost with complicated 
and an alkoxide, a coprecipitation method, etc., either, but it becomes compoundable [ the transparent 
YAG ceramics which has an optical property almost equivalent to a single crystal according to a 
comparatively easy process ]. 

[0023] (2) The transparent YAG ceramics which added the obtained various elements is suitably used as 
a laser oscillation smallness rod. 

[0024] (3) Since the transparent YAG ceramics which added the obtained various elements can make 
into high concentration the element contributed to laser oscillation as compared with the conventional 
single crystal, it can oscillate the laser of high power and can miniaturize it fi"om the conventional single 
crystal. 

[0025] (4) since the manufacturing method itself can compound with different ceramic technology firom 
the former — large compaction of the sharp fall of a manufacturing cost, and a manufacturing process ~ 
creation of a large-sized rod or slab is still more possible. 

[Translation done.] 
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